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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To improve the display grade of a reflection 
type liquid crystal display device for which p-SiTFTs are 
used by flattening the reflection layer of the device. 
CONSTITUTION: Flattening of a second interlayer 
insulating layer 16 which is the ground surface of pixel 
electrodes 1 7 is executed, by which the pixel electrodes ....... 

1 7 in canon use as the reflection layer are flattened. The J^^^ m^"' 
scattering of reflected light to the outside of prescribed ^^^^^^mW^^ 
optical paths is lessened and luminance is improved 
when the device is built as a light valve of a projection 
system; in addition, the degradation in the luminance and 
contrast ratio by the interference of modulation light 
between pixels or a change in the chromaticity 
distribution by the deviation of additive method color 
mixing are prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electrode wiring substrate with the reflecting layer characterized by providing the 
following and a transparent-electrode substrate with the common electrode are stuck on both 
sides of a liquid crystal layer. The reflected type liquid crystal display which modulates for every 
display pixel and is re—injected from the aforementioned transparent— electrode substrate side 
while impressing a signal level to the pixel capacity for a liquid crystal drive formed for every 
display pixel, changing the orientation of liquid crystal, reflecting the light which carried out 
incidence from the aforementioned transparent-electrode substrate side by the aforementioned 
reflecting layer and going and coming back to the aforementioned liquid crystal layer. The 
aforementioned electrode wiring substrate is the polycrystal semiconductor layer formed in the 
both-sides edge of the channel layer which does not contain an impurity, and this channel layer 
in the shape of an island on the insulating substrate including the source field and drain field 
which contain an impurity, respectively. The 1st insulating layer formed on this polycrystal 
semiconductor layer. The gate line containing the gate electrode which was formed on the 
aforementioned insulating substrate in which this 1st insulating layer was formed, and was 
allotted above the aforementioned channel layer. The 2nd insulating layer formed on this gate 
line, and the drain line which is formed on the aforementioned insulating substrate in which this 
2nd insulating layer was formed, and has a connection with the aforementioned drain field, the 
3rd insulating layer by which this drain line was covered, it was extensively formed, and the front 
face was made flat — this — the pixel electrode which served as the aforementioned reflecting 
layer while being formed on the 3rd insulating layer, having a connection with the aforementioned 
source field, carrying out specification of the aforementioned common electrode and the 

aforementioned liquid crystal layer and accomplishing the aforementioned pixel capacity 

[Claim 2] The 3rd insulating layer of the above is a reflected type liquid crystal display according 
to claim 1 characterized by the bird clapper from the SOG film formed of a rotation application 
and baking of liquefied material, or the multilayer containing this SOG film. 
[Claim 3] The aforementioned SOG film is a reflected type liquid crystal display according to 
claim 2 characterized by being formed by performing a rotation application and baking of liquefied 
material two or more times. 

[Claim 4] The 3rd insulating layer of the above is a reflected type liquid crystal display according 
to claim 1 characterized by carrying out flattening by the CMP method using the union operation 
with a chemical reaction with polishing liquid, and mechanical friction polishing. 
[Claim 5] It is a reflected type liquid crystal display given in either of a claim 1 to the claims 4 
which the aforementioned drain line is allotted to the circumference position of the 
aforementioned pixel electrode, and the aforementioned pixel electrode is partially superimposed 
by the aforementioned drain line on both sides of the 3rd insulating layer of the above, and are 
characterized by making thickness thin in the portion which superimposes the aforementioned 
drain line on the aforementioned pixel electrode. 

[Claim 6] It is a reflected type liquid crystal display given in either of a claim 1 to the claims 5 
which the aforementioned gate line intersects the aforementioned drain line, is arranged in the 
circumference position of the aforementioned pixel electrode, and are characterized by the 



aforementioned pixel electrode being partially superimposed by the aforementioned gate line on 
both sides of the 3rd insulating layer of the above at least 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the active-matrix type liquid crystal display using 
the thin film field-effect transistor (TFT:ThinFilm Transistor) of polycrystal silicon (p-Si) about a 
liquid crystal display (LCDrLiquid Crystal Display). 
[0002] 

[Description of the Prior Art] LCD has advantages, such as small, a thin shape, and a low power, 
and utilization is progressing in fields, such as OA equipment and an AV equipment. Especially 
the active matrix LCD that enabled the drive by line sequential scanning, using TFT as a 
switching element can perform the static drive of 100% of duty ratios in multiplexer theoretically, 
and is used for the big screen and the animation display of a high contrast ratio. 
[0003] The active matrix LCD has the composition that voltage is impressed for every pixel 
capacity which the substrate (TFF substrate) which connected TFT, and the substrate (opposit 
substrate) which has a common electrode are stuck on the pixel electrode by which matrix 
arrangement was carried out on both sides of liquid crystal, and makes each display pixel. TFT 
has the work to which period maintenance of the voltage impressed to pixel capacity is carried 
out to rewriting in the following field by OFF resistance while it is turned on all at once for every 
scanning line and chooses the data signal input to a pixel electrode. Liquid crystal has the 
anisotropy in electro-optics, modulates the transmitted light according to the electric field 
formed of each pixel capacity, and makes a display image. 

[0004] In recent years, there are some which used p— Si for the channel layer as TFT, high 
mobility is attained, and miniaturization of TFT size, one loading of the drive circuit section, etc. 
are realized, the miniaturization of TFT — the module itself — a miniaturization — since it turns 
with high definition, the miniaturization of the optic of others, such as a lens and a reflecting 
mirror, and highly precise-ization are attained and the whole optical system is miniaturized, it is 
used abundantly as a light valve of a projector The screen of high brightness especially whose 
reflected type with the reflecting layer in the cell is the technical problem of a projection method 
since a numerical aperture is high since the field of TFT is also used by display, and the use 
efficiency of light increases can be obtained. 

[0005] There are some which devised the superposition section with the scanning line or a signal 
line, and improved the numerical aperture further especially about such a liquid crystal display. 
Drawing 6 is the plan of structure conventionally [ the ], drawing 7 is the cross section of the 
TFT section corresponding to the D-D line of drawing 6 , and drawing 8 is the cross section of 
the drain line (55) section corresponding to the E~E line of drawing 6 . On the substrate (50) 
which consists of heat-resistant quartz glass etc., the barrier layer (51) which consists of p-Si is 
formed, and the channel layer (51 n) of a non dope, the source doped by high concentration, and 
the drain field (51s, 51 d) are included. Moreover, the 1st auxiliary capacity electrode for charge 
maintenance (51 C) is formed in a source field (51s) and one. The gate insulating layer (52) 
formed of CVD or thermal oxidation all over the wrap in these is covered, the gate line (53) and 
the 2nd auxiliary capacity electrode (53C) which consist of doped p-Si or a polycide are formed 
on a gate insulating layer (52), a part of gate line (53) is allotted on a channel layer (51 n), and it 



serves as a gate electrode (53G). All over a wrap, the 1st layer insulation layer (54) is covered 
with CVD in these, the drain line (55) of aluminum is formed on the 1st layer insulation layer (54), 
and it connects with the drain field (51d) through the contact hole (CT3) opened for traffic in a 
gate insulating layer (52) and the 1st layer insulation layer (54). The 2nd layer insulation layer 
(56) was covered with CVD on the drain line (55), the pixel electrode (57) with light reflex nature, 
such as aluminum, or Mo, Ti, Cr, was formed on the 2nd layer insulation layer (56), and it serves 
as the reflecting layer. The pixel electrode (57) is connected to the source field (51s) through 
the contact hole (CT4) formed in a gate insulating layer (52), the 1 st layer insulation layer (54), 
and the 2nd layer insulation layer (56). Furthermore, the pixel electrode (57) has been arranged 
to the field surrounded by the gate line (53) and the drain line (55), and was formed even on both 
lines (53 55), and the viewing area has extended it 

[0006] On such a substrate of composition, the substrate which supported the liquid crystal 
layer, the common electrode, and the common electrode is arranged further, and a reflected type 
liquid crystal display is completed. The pixel electrode (57) which served as the reflecting layer 
reflects the incident light from the upper part, and while going and coming back to a liquid crystal 
layer, it becomes irregular and it has the composition of re-injecting. The liquid crystal display of 
the above composition is used as a reflected type light valve, being included in a projection 
system. 

[0007] As shown in drawing 8 , it superimposes with width of face (LI) to a drain line (55) with 
predetermined line breadth between the adjoining pixel electrodes (57) while the minimum 
clearance (L) is required, in order to prevent the cross talk by the longitudinal direction electric 
field between the source sources. However, such the superposition section became a parasitic 
capacitance between ** and a source drain, and caused [ of the drain signal ] distortion. 
[0008] 

[Problem(s) to be Solved by the Invention] Conventionally, by expanding until it superimposes a 
pixel electrode (57) on a gate line (53) and a drain line (55), the viewing area was extended and 
the numerical aperture was improved. In this case, especially, by the drain line (55) side, as 
shown in drawing 8 , the level difference by the thickness of a drain line (55) has arisen in the 
2nd layer insulation layer (56) which covered the drain line (55) by CVD and was formed, and the 
pixel electrode (57) which made the 2nd layer insulation layer (56) the ground will be upheaved in 
the periphery section. That is, since it corresponds to the irregularity of a ground, as an open- 
circuit preventive measure, the drain line (55) is thickly formed in 5000-8000A in thickness, and 
is upheaving the periphery of a pixel electrode (57). In p-SiTFTLCD by which the pixel pitch 50 
micrometers or less was attained, if the miniaturization of 2-3 inch size is realized by 300,000 
pixels and at least 1 micrometer or less of irregularity is in a reflector, the influence of dispersion 
of the following reflected lights will become remarkable. 

[0009] First, in the periphery section of a pixel electrode (57), since the angle of reflection of th 
reflected light to an incident light differs compared with the center section The light scattered 
about in the different direction arose to the predetermined optical path set as optical system, 
the use efficiency of light fell, and as a result, even if the part which expanded the pixel 
electrode (57) and raised the reflection factor became invalid and expanded the viewing area, the 
improvement in brightness was not achieved. Moreover, when the direction of the reflected light 
shifted, interference with the reflected light modulated by other pixels took place, and it had led 
to the fall of brightness or a contrast ratio, or change of the chromaticity distribution by the 
defect of additive mixture of colors. 

[0010] Moreover, the irregularity of a pixel electrode (57) disturbs the electric field formed in a 
liquid crystal layer, and from this, if the orientation of liquid crystal becomes unstable and the 
modulation unusual light of this portion goes into a check by looking, it will lead to the fall of a 
contrast ratio. 
[0011] 

[Means for Solving the Problem] In this invention, in order to solve this technical problem, an 
electrode wiring substrate with the reflecting layer and a transparent-electrode substrate with 
the common electrode are stuck [ 1st ] on both sides of a liquid crystal layer. Impress a signal 
level to the pixel capacity for a liquid crystal drive formed for every display pixel, and the 



orientation of liquid crystal is changed In the reflected type liquid crystal display which 
modulates for every display pixel and is re-injected from the aforementioned transpar nt- 
electrode substrate side while reflecting the light which carried out incidence from the 
aforementioned transparent-electrode substrate side by the aforementioned reflecting layer and 
going and coming back to a liquid crystal layer The polycrystal semiconductor layer by which the 
aforementioned electrode wiring substrate was formed in the both-sides edge of the channel 
layer which does not contain an impurity, and this channel layer in the shape of an island on the 
insulating substrate including the source field and drain field which contain an impurity, 
respectively, The gate line containing the gate electrode which was formed on the 
aforementioned insulating substrate in which the 1st insulating layer formed on this polycrystal 
semiconductor layer and this 1 st insulating layer were formed, and was allotted above the 
aforementioned channel layer, The 2nd insulating layer formed on this gate line, and the drain line 
which is formed on the aforementioned insulating substrate in which this 2nd insulating layer was 
formed, and has a connection with the aforementioned drain field, the 3rd insulating layer by 
which this drain line was covered, it was extensively formed, and the front face was made flat — 
this — it is formed on the 3rd insulating layer, and has a connection with the aforementioned 
source field, and specification of the aforementioned common electrode and the aforementioned 
liquid crystal layer was carried out, and while accomplishing the aforementioned pixel capacity, it 
considered as the composition which consists of a pixel electrode which served as the 
aforementioned reflecting layer 

[0012] In the 1st composition, the 3rd insulating layer of the above was taken as the composition 
which consists of an SOG film formed by a rotation application and baking of liquefied material, 
or a multilayer containing this SOG film the 2nd. In the 2nd composition, the aforementioned 
SOG film was considered as the composition currently formed by performing a rotation 
application and baking of liquefied material two or more times the 3rd. 

[0013] In the 1st composition, the 3rd insulating layer of the above was taken as the composition 
by which flattening is carried out by the CMP method using the union operation with a chemical 
reaction with polishing liquid, and mechanical friction polishing the 4th. In the 1st to 4th 
composition, the aforementioned drain line was allotted to the 5th in the circumference position 
of the aforementioned pixel electrode, and the aforementioned pixel electrode was partially 
superimposed by the aforementioned drain line on both sides of the 3rd insulating layer of the 
above, and the aforementioned drain line was taken as the composition by which thickness is 
made thin in the portion superimposed on the aforementioned pixel electrode. 
[0014] In the 1st to 5th composition, the aforementioned gate line crossed, and has been 
.arranged on the aforementioned „d_rajn line, in the circumference position of the_aforementioned .... 
pixel electrode the 6th, and the aforementioned pixel electrode was considered as the 
composition on which the aforementioned gate line is partially overlapped on both sides of the 
3rd insulating layer of the above at least 
[0015] 

[Function] In the 1 st composition of the above, by making the ground layer of a pixel electrode 
flat, the flat nature of a pixel electrode improves, thereby, the fall of the contrast ratio by the 
orientation disorder of liquid crystal is prevented, and display grace improves. Moreover, since 
the direction of the reflected light is made uniform throughout a pixel field by making flat the 
pixel electrode which served as the reflecting layer, the fall of the brightness by scattered about 
part of the reflected light, the fall of the contrast ratio by interference of the reflected light 
between pixels, or change of a chromaticity distribution is prevented. 

[0016] using the SOG film which formed the drain line by the rotation applying method as the 3rd 
insulating layer of a wrap with the 2nd composition of the above — the level difference of a drain 
line layer and other wiring layers — relief — or it disappears and the ground layer of a pixel 
electrode becomes flat Thereby, the flat nature of a pixel electrode improves. The flat natur of 
the 3rd insulating layer and membraneous quality improve by multiple times' dividing membrane 
formation of an SOG film, and performing it with the 3rd composition of the above. 
[0017] carrying out flattening of the front face using the CMP method for adding polishing liquid 
and mechanical friction polishing for a drain line to the 3rd insulating layer of a wrap, and losing 



irregularity by chemical and mechanical union operation with the 4th composition of the above, - 

- the level difference of a drain line layer and other wiring layers — relief — or it disappears and 
the ground layer of a pixel electrode becomes flat Thereby, the flat nature of a pixel electrode 
improves. 

[0018] With the 5th composition of the above, by having a pixel electrode even in the field 
superimposed on a drain line, a viewing area is expanded and a numerical aperture improves. 
Moreover, since the pixel electrode is made flat, dispersion of the reflected light is lost and the 
fall of brightness or a contrast ratio or change of a chromaticity distribution is prevented. 
Moreover, by making thickness of a drain line thin in the superposition section with a pixel 
electrode, a level difference with the thick portion of thickness induces the thickness of the 3rd 
insulating layer by which flattening was carried out, and the parasitic capacitance between 
source drains decreases for this thickness. 

[0019] With the 6th composition of the above, by having a pixel electrode even in the field 
superimposed on a gate line, a viewing area is expanded and a numerical aperture improves. 
Moreover, since the pixel electrode is made flat, dispersion of the reflected light is lost and the 
fall of brightness and a contrast ratio is prevented. 
[0020] 

[Example] Then, the example of this invention is explained. Drawing 1 is the plan of the pixel 
section and the cross section with which drawing 2 met the A-A line of drawing 1 , the cross 
section with which drawing 3 met the B-B line of drawing 1 , and drawing 4 are the cross 
sections which met the C-C line of drawing 1 . first, the reduced pressure CVD which made 
material gas SiH4 or Si2H6 under 640 degrees C and the conditions of about 0.3 Torrs on 
transparent substrates (10), such as quartz glass of high thermal resistance, — p-Si with a 
thickness of about 600A — a laminating — carrying out — this — a photograph — the barrier 
layer (11) of TFT and the 1st auxiliary capacity electrode (1 1 C) are formed by carrying out 
patterning more dirtily On a HTO (High Tempereture Oxide) film, i.e., 880 degrees C f and the 
elevated-temperature low voltage conditions of about 0.8 Torrs, Si02 with a thickness of 1000A 
formed at the barrier-layer (11) and 1st auxiliary capacity electrode (11C) top with the reduced 
pressure CVD which used the mixed gas of SiH2CI2 and N20 is covered by the whole surface as 
material gas, and it considers as the gate insulating layer (12) on it. The 1st auxiliary capacity 
electrode (1 1C) is doped and formed into low resistance by N+ type by performing the ion 
implantation of N type impurities, such as phosphorus, by using as a mask the resist which 
covered the barrier layer (11) and was formed. 

[0021] On a gate insulating layer (12), about 3000A p-Si (13P) is formed with reduced pressure 
CVD like a barrier layer (11). Dope to N+ type with the reduced pressure CVD which made 
POCI3 (3 phosphoryl chlorides) the source of diffusion, and the silicide (13S) of a tungsten (W) 
or molybdenum (Mo) is formed by sputtering on this, polycide structure — accomplishing — this 

— a photograph — by carrying out patterning more dirtily, it is formed in the pattern of a gate 
line (13), a gate electrode (13G), and the 2nd auxiliary capacity electrode (13C), and the ready 
film of the about 900-degree C activation annealing is performed and carried out further The 2nd 
auxiliary capacity electrode (13C) is connected between pixels along the direction of a gate line 
(13), and common electrode voltage is impressed. The 2nd auxiliary capacity electrode (13C) is 
superimposed on both sides of the 1st auxiliary capacity electrode (11C) and gate insulating 
layer (12) to which source voltage is impressed, and constitutes the auxiliary capacity for charge 
maintenance. While a source drain field (11s, 11d) is formed by performing the ion implantation of 
N type impurities, such as phosphorus, by using a gate electrode (13G) as a mask, the channel 
field (1 1 n) of a non dope is formed in the barrier layer (11). 

[0022] All over a wrap, the laminating of Si02 is carried out by Heat CVD in a gat line (13), a 
gate electrode (13G), and the 2nd auxiliary capacity electrode (13C), and it considers as th 1st 
layer insulation layer (14). sputtering after carrying out opening of the contact hole (CT1) to the 
gate insulating layer (12) on a drain field (1 1d), and the 1st layer insulation layer (14) etc. — 
aluminum — the thickness of 6000-7000A — a laminating — carrying out — a photograph — 
the mainline (15M) of a drain line (15) is formed more dirtily, and it connects with the drain field 
(11d) through the contact hole (CT1) furthermore, sputtering — heat-resistant high metal, such 



as Cr, or Ti, Mo, — the thickness of about 1 500A — a laminating — carrying out — a 
photograph — it covers a mainline (15M) by the pattern bigger dirty more than a mainline (15M), 
and the subline (15S) which served as BM is formed 

[0023] the structure which the structure of a drain line (15) was not limited to this, and turned 
the mainline (15M) of a small pattern for the subline (15S) of a big patt rn up down here, and a 
mask which is different in a monolayer — 2 times — dividing — etching — structure, th 
structure which gave the level difference, using side etch positively are still more possible the 
bottom 

[0024] On the substrate (10) in which the drain line (15) was formed, as shown in drawing 5 , 
after carrying out the laminating of the Si02 film (1) to the thickness of about 1000-2000A by 
CVD, a rotation application and baking of an SOG (spin-on-glass) solution are performed over 
multiple times, and the film which made Si02 the principal component, i.e., an SOG film, (2) is 
formed. By an SOG film's carrying out the rotation application of the SOG solution which 
dissolved silicon compound RnSi(OH)4-n and the additive in the organic solvent using a spinner, 
and performing 700-900-degree C heat treatment, evaporation of a solvent, and dehydration and 
polymerization reaction are urged, and Si02 of minerals is generated. The SOG film is excellent 
in surface flat nature, and, also in this example, the level difference has lost the drain line (15) 
with the wrap completely. Especially, flat nature and membraneous quality improve further by 
dividing a rotation application and baking into multiple times, and performing them like this 
example. On an SOG film (2), a SiNX film (3) is further formed by CVD, and it is considering as 
the 2nd layer insulation layer (16) with these SiO(s)2 film (1), the SOG film (2), and the SiNX film 

< 3 >- 

[0025] In addition, composition which requires such an elevated-temperature process is realized 
only in the liquid crystal display using the quartz-glass substrate and p-SiTFT of high thermal 
resistance. Moreover, although the membraneous quality of an SOG film (2) deteriorates when 
not making temperature high in consideration of the thermal resistance of the drain line (15) 
already formed of aluminum at the time of baking of SOG By considering as the multilayer 
discontinuous construction like drawing 5 , a membraneous inferior SOG film (2) is used only for 
flattening, it has by Si02 film (1) and the SiNX film (3), layer insulation accomplishes, and the 
poor insulation by the defect of an SOG film (2) is prevented. 

[0026] Moreover, with the structure of drawing 3 , when Cr is used as a subline (15S), by 
calcinating an SOG film (2) at an elevated temperature, and making Si02 film (1) unnecessary, 
the oxide film of Cr is formed and reflection is suppressed. That is, reflection by the drain line 
(15) can be prevented by performing baking in an elevated temperature and promoting scaling 
object.cpntamination positively using Cr with, comparatively high reactivity.. In addition, the 
subline (15S) has also achieved the duty which suppresses hillock generating by the heat history 
of a mainline (15M) which consists of aluminum, and aluminum is protected also here in the case 
of baking of SOG. 

[0027] After carrying out opening of the contact hole (CT2) to the gate insulating layer (1 2) on a 
source field (11s), the 1st layer insulation layer (14), and the 2nd layer insulation layer (16), by 
performing sputtering and FOTOETCHI of aluminum, the pixel electrode (17) which served as the 
reflecting layer is formed, and it connects also with the source field (11s) through the contact 
hole (CT2). Since the pixel electrode (17) is formed on the 2nd layer insulation layer (16) by 
which flattening was carried out, high flat nature is obtained. 

[0028] As shown in drawing 1 and drawing 3 , a pixel electrode (17) is close to the mainline (15M) 
while being superimposed on a subline (15S). Namely, line breadth is narrower than before, and a 
pixel electrode (17) is larger than before, a drain line (15) consists of the thick mainline (15M) 
section of thickness, and the thin subline (15S) section of thickness, and, as for the mainline 
(15M), the viewing area is expanded [ it can extend to the limitation of the minimum clearance 
(L) for preventing a cross talk with the adjoining pixel electrode (17), and ]. Moreover, while a 
subline (15S) suppresses increase of resistance by the line breadth of mailer in (15M) being 
reduced and compensating conductivity Thickness is formed thinly, a level differenc with the 
mailer in (15M) section is obtained, clearance with the pixel electrode (17) on the 2nd layer 
insulation layer (16) by which covered the drain line (15) and flattening was carried out is earned 



by this, and the parasitic capacitance is decreased. 

[0029] And the physical relationship with such a pixel electrode (17) and mailer in (15M) f and a 
subline (15S) Double the flat nature of the 2nd layer insulation layer (16) by having improved, and 
precision improves, are controllable in the range of an alignment gap of 1 micrometer or less, and 
the adjoining pixel electrode (17) all receives a drain line (15). It is superimposed with the optimal 
superposition **** (L1) which adjusted expansion of a viewing area, and reduction of a parasitic 
capacitance. For this reason, it prevents the physical relationship of an adjoining pixel electrode 
(17) and adjoining mailer in (15M) in the meantime going wrong, overlapping one pixel electrode 
(17) and mailer in (15M), and a parasitic capacitance's becoming large, and causing the cross talk 
between source drains, signal delay, etc. 

[0030] Similarly the physical relationship of the gate line (13) of the adjoining pixel electrode (17) 
and the meantime is controlled also by the side by the side of a gate line (13) with high precision 
to be shown in drawing 4 . While having the minimum clearance (L) and superposition **** (L2), 
and a pixel electrode's (17)'s being able to extend and expanding the viewing area It prevents th 
superposition area of two pixel electrodes (17) and gate lines (13) being out of order, and one 
near parasitic capacitance increasing, and causing a cross talk and signal delay. 
[0031] In this invention, light is uniformly reflected throughout the pixel electrode (17) which 
served as the reflecting layer by having carried out flattening of the 2nd layer insulation layer 

(16) which is the ground of a pixel electrode (17). For this reason, the light modulated for every 
pixel interferes, and a contrast ratio falls or it prevents a chromaticity distribution changing with 
gaps of additive mixture of colors. Moreover, since it prevents scattering about the reflected 
lights out of the predetermined optical path set as optical system when using for the light valve 
of a projector, the use efficiency of light improves and the bright display of high brightness is 
obtained. 

[0032] Moreover, since the pixel electrode (17) has extended with flat nature maintained as 
shown in drawing 3 and drawing 4 , a numerical aperture rises, the use efficiency of light 
increases further, and brightness improves. Moreover, by having extended the pixel electrode 

(17) and having reduced the non-display field, the quantity of light between pixels which is not 
modulated decreases, and a contrast ratio improves. Furthermore, by promoting scaling 
contamination of a subline (15S), using baking of an SOG film (2) positively, reflection by the 
drain line (15) is prevented and a contrast ratio improves more. 

[0033] There are some which are depended on the CMP (chemical mechanical polishing) method 
other than use of the above-mentioned SOG film (2) as flattening of the 2nd layer insulation 
layer (1 6). That is, Si02 film is formed by efficient consumer response-CVD on the substrate in 
which the drain line (15) was formed, by mechanical polishing removal using the polishing liquid of - 
weak alkalinity, a chemical reaction and the union operation effect of mechanical friction raise 
polishing efficiency, and flattening is performed. Highly precise flat nature is obtained by this, and 
the irregularity of a pixel electrode (17) loses. 
[0034] 

[Effect of the Invention] By this invention, by performing flattening of the ground layer of a pixel 
electrode in the reflected type liquid crystal display used for a projector etc., dispersion of the 
reflected light was prevented, brightness and the fall of a contrast ratio, or change of a 
chromaticity distribution was prevented, and display grace improved so that clearly from the 
above explanation. 

[0035] Moreover, by extending a pixel electrode even on a gate line and a drain line, the 
numerical aperture improved, brightness and the contrast ratio went up further, and the bright 
screen was obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawing 1] It is the plan of the liquid crystal display concerning the example of this invention. 

[Drawing 2] It is the cross section which met the A-A line of drawing 1 . 

drawing 3] It is the cross section which met the B-B line of drawing 1 . 

[Drawing 4] It is the cross section which met the C-C line of drawing 1 . 

["Drawing 5] It is the cross section of the 2nd layer insulation layer. 

[Drawing 6] It is the plan of the conventional liquid crystal display. 

drawing 7] It is the cross section which met the D-D line of drawing 6 . 

drawing 8] It is the cross section which met the E-E line of drawing 6 . 

[Description of Notations] 

1 Si02 Film 

2 SOG Film 

3 SiNX Film 

1 0 Transparent Substrate 

1 1 P-Si Barrier Layer 

1 2 Gate Insulating Layer 

13 Gate Line 

14 1st Layer Insulation Layer 

15 Drain Line 
15M Mainline 
15S Subline 

1 6 2nd Layer Insulation Layer 

17 Pixel Electrode 
CT Contact hole 

L The minimum clearance 
L1, L2 superposition **** 
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